Computationally guided identification of Akt-3, a serine/threonine kinase inhibitors: Insights from homology modelling, structure-based screening, molecular dynamics and quantum mechanical calculations.
Chemical entities targeting kinase signalling pathways serve as a potential strategy to combat malignancies. Protein Kinase B or Akt is a validated target for various malignancies and Akt3 remains the least explored isoform among all its isoforms. Initially, homology modelling technique was used for generating protein structure and further validation was performed using molecular dynamics simulation and Ramachandran plot. The validated protein structure was then subjected for active site analysis which led to identification of active site residues based on metrics provided by site score. The important residues in binding site were identified as Thr81, Asp271 and Asp289 for binding energetics and inhibition. Subsequently, virtual screening methodologies were used for identification of novel hits for inhibition of Protein Kinase B or Akt3. This led to the identification of two hits, i.e. thiophene derivative and thieno-pyridine derivative which were selected on the basis of their binding affinity and drug likeliness. These identified hits were subjected for molecular dynamics simulations, quantum mechanical and synthetic accessibility studies. The role of crucial residues in binding site stood validated as suggested by molecular dynamics simulations studies. Abbreviations PknB Protein Kinase B mTOR Mammalian target of Rapamycin OPLS Optimized potential for liquid simulations RMSD root mean square deviation RMSF root mean square fluctuation MMGB/SA Molecular Mechanics generalized Born and surface area XP Extra Precision SP Simple Precision DFT Density Functional Theory SPC Simple point charge HOMO Highest occupied molecular orbital LUMO Lowest unoccupied molecular orbital ESP electrostatic potential ALIE Average local ionization energy B3LYP Becke 3-parameter Lee-Yang-Parr Communicated by Ramaswamy H. Sarma.